Schools provide a social context in which children learn and develop; thus, schools are a desirable environment for nutrition promotion. The kidsfoodclub.org is a web-based technology that has been used in Australian primary schools as a model for nutrition promotion. It provides interactive activities, role models, and opportunities for children to learn from their peers through a bulletin board and story telling. This web-based technology is readily accessible to all schools, thereby overcoming problems associated with geographic location and socioeconomic status. This model can be adapted to meet the needs of different school communities and has the capacity to connect children from different backgrounds and cultures.
Introduction
Globally the world is changing rapidly. Communication systems have become so effective that the location of community is no longer a barrier against interacting with the outside world. The Internet and email, two relatively new electronic communication tools, enable individuals and communities to access, retrieve, and share information at a local, national, and global level in volumes and speeds unprecedented. This rapidly expanding flow of information around the world is contributing to the creation of knowledge-rich communities.
Dietary habits and other lifestyle patterns are also changing as a result of increasing urbanization and economic development [1] . Food habits are acquired early in life and are shaped by the family and its culture [2] . In many cultures, women have traditionally been the key role models in transferring food knowledge, beliefs, behaviors, and skills to their children. In affluent countries such as Australia, women with dependent children are spending more time in paid employment and less time in the more traditional tasks of preparing and cooking food for their family. This in turn has been responsible, at least in part, for the decline in homecooked meals and increase in the consumption of convenience and "take-out" or "take-away" foods [3] .
The food supply is also changing. Historically, it depended largely on locality and seasonal availability, but with economic development and advances in technology, the food supply has become enormously varied. The food supply is also changing in response to the rising interest in food and its relationship to health. Supermarkets shelves are now stocked with thousands of food items [4] that also include numerous variations of the one food type. For example, in the 1960s the sale of fresh milk in Australia was largely limited to pasteurized whole milk. Today, much of the fresh milk available has been modified so that consumers are now able to choose milks with varying concentrations of fat and/or nutrients.
Decisions about food choice have become more complex. Factors contributing to the complexity of food choice include the increasing range of foods available, advances in the scientific knowledge and understanding about food and health, the introduction of detailed food labeling systems, the competitive marketing strategies of large food companies especially in relation to health messages, and the recent emergence of organic and genetically modified foods. Education can and does play an important role in facilitating the decision making process for consumers [5] .
Children's food education (including food habits)
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is shaped largely by the food values and eating habits of their families. Schools can assist families in better managing this process since the school environment (like the home environment) provides an important social context in which children learn and develop. Schools also recognise that children are living in a rapidly changing world and need to be prepared as future learners to deal with these changes successfully. E-learning environments have the capacity to develop the skills that characterise the future learner. This paper will focus on how one model of e-learning can be used to support the food and nutrition education of future learners. Future learners can be characterized as learners who are profoundly affected by technology. They are independent and self-directed learners who take risks, solve problems, collaborate with others, think critically and reflectively, and are discriminating users of information. Future learners are also aware that they are members of the global community, with skills and knowledge that can be easily applied to their current situation or transferred to new learning experiences [6] .
Model of an e-learning environment
A website located at http://kidsfoodclub.org and funded by the Australian Commonwealth government was established to promote food and nutrition among Australian primary schoolchildren. This form of web-based technology was used for a number of reasons. First, the vast majority of children are excited by web-based technologies and these technologies have been shown to improve learner outcomes [7] . Second, a critical analysis of Australian school-based healthful eating programs found that teachers often lacked the appropriate knowledge and skills in food and nutrition to implement these programs effectively [8] . Finally, Australian schools are equipped with computers and have access to the Internet, and technology is a key learning area within the school curriculum.
The website has six major sections that not only use a variety of learning strategies that encourage the qualities of future learners but also cater to a wide range of abilities and interests. The six website sections and learning activities can be summarized as follows:
Treasure chest. In this section, information about food and nutrition is presented in a variety of interactive and challenging activities including quizzes, wordsearches, and "brain teasers." These activities cover many aspects of the key curriculum learning areas and encourage children to solve problems, and to think critically and reflectively.
Monty's bulletin board. The bulletin board enables children to share information and ideas with their peers, especially those from different schools and backgrounds. This not only raises children's awareness that they can connect with the outside world, but also shows them that they're members of a global community. A website character (Professor Monty) is also used to moderate the bulletin board.
Island tales. Children are given the opportunity to have their work (story writing) recognized and published on the website. This builds confidence and selfesteem-factors that help motivate children to become independent and self-directed learners.
Larry's lunchbox. Larry's lunch box challenges children to apply a set of criteria (based on The Australian Guide to Healthy Eating and the use of packaging) to rate a variety of lunches. Children receive positive feedback for their ability to rate a lunch. This type of interactivity assists children in developing the skills they need to become discriminating users of information.
Celebrity cove. Positive role models (important in children's learning) are used on the site to expose children to a variety of healthful food habits. There is a growing body of evidence to suggest that healthful food habits need not be restricted to a particular culture. For example, traditional Japanese food habits differ from the food habits of Mediterranean cultures, yet both are considered favorable to health and longevity [9] .
Fun park. This section links to a variety of games that have food and nutrition themes. Children not only love playing games, but play-based discovery is also important in children's education development, especially in relation to their critical thinking skills. Play encourages children to take risks, motivating them to solve problems and make decisions.
Online survey
Conducting online surveys is possible in an e-learning environment. Online surveys have several advantages over the more conventional survey methods. For example, as information is collected it is automatically entered into a database that not only minimizes the resources needed but also eliminates potential errors that may occur when transferring information from paper-based forms to a database. The results from an online survey can also be programmed to provide the participant with immediate feedback (i.e., show how their responses compare with other survey participants). The flexibility of e-learning tools also enables programs to be easily modified and adapted based on the feedback provided by the users via survey analysis or through monitoring website statistics to gauge user interest.
The Commonwealth funded project used an online survey to gather information about children's attitudes toward the website as well as their current food habits, opinions, after-school activity patterns, and food knowledge. Ethics approval was obtained from Monash University, the Department of Education, Employment and Training (DEET) in Victoria, and the Commonwealth Department of Health and Ageing.
Online survey method
The online survey was conducted during the period from March 2003 to December 2003. The study participants (children) were drawn from metropolitan, rural, and remote regions of Victoria and included primary school students from grade four and associated composite grades. The approach taken to gather information on food habits included a 24-hour recall method intended to cover a school day. With the assistance of a checklist, children were asked to select all foods and beverages they had consumed in the previous 24 hours. Participants were also asked a series of questions about the website, home computers, and Internet access, the activities they participated in after school (on the previous day), and how they learned about food.
Results of the online survey
There was a 64% response rate from schools and a total of 1,349 students who participated in the survey. Slightly more girls (51%) than boys (49%) participated in the survey. The girls had a mean age of 9.2 years (± 0.8) and the boys had a mean age of 9.3 years (± 0.8).
The majority of children surveyed (87%) indicated they liked the website, with only 2% responding negatively. When children were asked to nominate their three favorite sections, almost all children (96%) chose the Fun Park (games), with half nominating the Treasure Chest. There was little difference in the percentage of responses for the other four remaining areas: namely, Island Tales (37%), Celebrity Cove (37%), Larry's Lunch Box (33%), and Monty's Mail (31%).
Family, school, and the project website were nominated as the most important sources of food education by children (see fig. 1 ). This was followed by television (60%), books (51%), food packets (45%), the Inter-net (41%), grandparents (31%), friends (25%), and printed materials such as newspapers and magazines (10%). Children were also asked if they had a computer at home and access to the Internet. Nine out of 10 children indicated they had a home computer and approximately 60% reported having access to the Internet at home (data not shown).
Information that was gathered on food habits was compared with The Australian Guide to Healthy Eating [10] . This food guide is portrayed by a pie chart or "plate" and represents the five major food groups: » Bread, cereals, rice, pasta, and noodles » Vegetables and legumes » Fruit » Milk, yogurt, cheese » Meat, poultry, fish, eggs, nuts, and legumes Both children and adults are encouraged to eat a variety of foods from each section of the pie chart everyday. Water is strongly recommended as the best drink. Treats or non-essential foods appear below the chart where it is suggested these foods are eaten occasionally or in small amounts.
The survey results which reflect the self-reported intake of food and drinks of children during the previous 24 hours found vegetables and legumes was the most poorly represented food group, with only 56% of children indicating they had eaten from this food group (table 1) . Most children (91%) had eaten foods from the bread and cereals food group. This food group was followed by (in descending order) dairy (78%), meat (75%), and fruit (71%). Approximately 80% of children reported drinking plain water (either from the tap or from bottled water). At least one "treat" food was eaten by 19% of children. Although quantities were not measured, the percentage of children who reported eating two, three, four, or more treats was 23%, 14%, and 32% respectively.
Most children (75%) watched television after school, compared with only 55% who reported being physi- . 2) .
Discussion of survey results
This project used an e-learning environment to promote children's interest and skill in learning about food and to gather information from children about food-related issues. The results suggest that the website was successful in promoting children's interest in food because most children liked the site. Two-thirds of those surveyed considered the kidsfoodclub.org website an important source of their food education, but only 40% viewed the Internet in general as being important. This difference is possibly owing to the level of exposure. Most children completing the survey had been exposed to the kidsfoodclub.org website (at school). During school hours, most children have limited access to the Internet and although 90% of children had a home computer, less than 70% had access to the Internet (at home), and only 37% reported playing computer games after school. In comparison, 75% of children reported watching television after school and this level of exposure probably explains, in part, the 60% response rate of children in listing television as an important source of their food education. It is likely that the internet will become an important source of food education as exposure to this medium increases. The Australian Bureau of Statistics has shown that the proportion of households frequently using a computer increased rapidly from 1994 to 1998 and this trend is not only expected to continue but to accelerate [11] . By comparing the survey results with the Australian Guide to Healthy Eating it would appear that the food Guide to Healthy Eating it would appear that the food Guide to Healthy Eating habits of a relatively high proportion of Victorian primary schoolchildren is less than optimal given that health protective foods such as fruit and vegetables were missing from the diets of 28% and 47% of children, respectively. Furthermore, the percentage of children who selected more than one type of treat from the survey list of foods suggests these foods are not being eaten in small amounts. It is important to note that a lack of fruit and vegetables is among the top ten major risk factors contributing to the burden of disease in Australia (12) . Furthermore, the results of this study appear to confirm a National Health and Medical Research Council report that suggested that the gap left by the absence of fruits and vegetables is being filled, at least in part, with energy-dense foods [13] .
Regular physical activity is important for a healthy body and protects against weight gain. Results from the online survey suggest a substantial proportion of children are not only physically inactive after school but three out of four children watch television, a sedentary activity linked with an increased body mass [14] . One of the potentially negative effects of using an e-learning environment is that it may encourage greater sedentary behavior and therefore negate some of the potential benefits associated with this form of food education. However, one Australian study found no relationship between children's computer habits and their bodymass index [15] .
The cross-sectional nature of the online survey does not provide information about the quantity of food eaten nor the time children spent participating in their after school activities. Data from the survey cannot be compared with the most recent National Nutrition Survey and we are therefore unable to determine any trends. For example, the survey cannot determine whether or not the percentage of children eating vegetables has decreased over time. However, results from the survey suggest a sizeable proportion of children appear to have food habits and physical activity patterns that are associated with the development of chronic disease in adult life.
Conclusion
Technology has not only assisted in creating knowledge-rich communities but it has also contributed to the complexity of food choice available to many com- munities. Children need to make sense of the mass of information available and feel comfortable adapting to the changes occurring around them. A web-based e-learning environment is nutritionally ripe because it allows children to interact with the world beyond their classroom and it is flexible enough to accommodate their changing needs.
